ZBTB24 regulates the apoptosis of human T cells via CDCA7/TRAIL-receptor axis.
Mutations in ZBTB24 and CDCA7 cause the Immunodeficiency, Centromeric Instability and Facial Anomalies syndrome type 2 and 3 (ICF2/3), respectively. Most ICF2 patients carry ZBTB24 nonsense mutations and are thus ZBTB24-deficient. Although the immune deficiency in ICF2 patients is primarily regarded as a B-cell defect due to the greatly reduced serum antibodies and circulating memory B cells, the reduced expansions of PBMCs stimulated by mitogens or recall antigens suggest a T-cell defect in these patients as well. However, the molecular mechanisms behind this T-cell dysfunction remain unknown. In the present study, we demonstrated that ZBTB24-deficiency significantly represses the proliferation of human T cells by promoting TRAIL-induced cell death. Downregulation of ZBTB24 in both Jurkat and human primary T cells upregulates the expression of TRAIL and/or its death receptors (TRAIL-R1/2), and induces significant amount of cells to undergo apoptosis. The profound survival defects of ZBTB24-deficient cells are largely reversed by blocking TRAIL/TRAIL-R interactions with exogenous recombinant TRAIL-R2. Moreover, ZBTB24-downregulation reduces the expression of CDCA7, and knockdown of the latter in human T cells results in a phenotype resembling that caused by ZBTB24-depletion. Functionally, overexpression of CDCA7 abrogates the increased apoptosis in ZBTB24-depleted Jurkat T cells. Together, these data indicated that ZBTB24 regulates human T-cell apoptosis via CDCA7/TRAIL-R axis. Our study thus not only provides a molecular explanation for the T-cell defects in ZBTB24-deficient ICF2 patients, but also highlights a convergence between ZBTB24 and CDCA7, the two ICF genes, in modulating the functions of T cells.